It appears then that the combination of kinetic proofreading and induced fit in tRNA selection provides a suitable balance between fidelity and rapid elongation rates. If we take the simplest case of kinetic proofreading, where there are no differences in forward rate constants introduced by induced fit -where k 3 and k 5 are equivalent for both cognate and near-cognate tRNAs -significant discrimination between cognate and near-cognate tRNAs will only be observed when k 3 and k 5 are very, very slow relative to k -2 and k 7 . In other words, if tRNA selection were an equilibrium process where the full discrimination potential was extracted from the binding energy, there would be no need for other discriminatory mechanisms. But such a slow step in translation is apparently not compatible with the overall rapid rate of elongation.
We have discussed two general mechanisms used to maintain the high fidelity of protein synthesis (as well as of DNA replication and transcription). The first mechanism is comprised of editing and kinetic proofreading. Although different in detail, both strategies amplify the available discrimination power, determined by differences in free energy of binding, by having more than one selective step. Of these two strategies, editing has an advantage arising from the use of two distinct sites that scrutinize different properties of the substrate. The second mechanism, induced fit, depends on substrate-specific conformational changes that result in selective modulation of forward rate constants, permitting high fidelity discrimination when rapid rates are essential. Such distinct solutions for different enzymes ultimately result from the evolutionary constraints imposed by the diverse requirements for fidelity, speed and efficiency on each molecular problem. (Table 1) .
We took at least 10 flies of each sex from each culture and measured their eye size, defined as the square root of the product of the maximum width and the maximum height of the eye. Eye size is negatively correlated with time in captivity, and this trend is stronger in males than in females ( so we would expect some observers to be unable to perform this particular task. Therefore, for inclusion we required that, in a parallel experiment with the probe at a fixed disparity-defined distance, an observer showed a strong (r 2 > 0.6) negative correlation between relative speed and response time.
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